The logic of the Subtraction Method is used implicitly or explicitly in a variety of work, ranging from traditional response-time research to functional neuroimaging. One assumption of all forms of the Subtraction Method is that components may be inserted (or deleted) without causing changes in the remaining components. We tested this assumption as it applies to the duration of late motor processing using the lag between the onset of lateralized readiness potential (LRP) and the production of the required response as the measure of late motor processing. In contrast to a similar, previous study that used this approach (Miller & Low, 2001 ), we found differences in the LRP lags across the types of task that are used in the Subtraction Method. The LRP lag for simple-RT was shorter than the lags for either go/no-go or choice-RT. This finding constitutes evidence against an assumption required by the Subtraction Method, at least as applied to component durations, but can be explained in terms of a supplementary (non-subtractive) inhibitory component that is only employed in the go/no-go task.
Many research paradigms involve some variant of the Subtraction Method where interpretation centers on the difference in some measure between pairs of conditions that differ in task complexity (see Donders, 1868 Donders, /1969 . In neuroimaging work (e.g., PET, fMRI), for example, a critical condition is compared to a baseline, such that any background activity not associated with the process of interest is removed. As Raichle states, "In this approach images obtained in two states . . . are subtracted from one another to create a difference image. This image identifies for us those areas of the human brain that differ between task and control states" (Raichle, 1997, pp. 19 -20) . Similarly, in response-time work, the mean RTs from a pair of conditions are often subtracted to produce an estimate of the duration of a specific processing stage (see, e.g., Rosenbaum, 1983) . In fact, some of earliest work in the study of human information processing used exactly this method to estimate the durations of what are now known as stimulus discrimination and response selection, comparing simple-RT to go/no-go in the former case, and go/no-go to choice-RT in the latter (Donders, 1868 (Donders, /1969 . 1 A crucial assumption that underlies all forms of the Subtraction Method is that the processes common to each pair of conditions remain constant as the extra process of interest is added or deleted. (More precisely: the contribution to the dependent variable from all common processes must remain constant across conditions; differences that do not influence the dependent variable of interest do not pose a problem.) Some form of this assumption is required regardless of whether the subtractions concern oxygen usage, blood flow, or periods of time. However, this assumption of "common-process invariance" (cf. "pure insertion"; e.g., Sternberg, 1969) , while crucial to the interpretation of the data, is rarely subjected to any direct empirical test. The present paper concerns the assumption of common-process invariance as it applies to the duration of late motor processing (hereafter: motor-stage invariance).
Evidence of Motor-Stage Invariance
One way to directly address whether motor-stage invariance can be assumed is by use of the lateralized readiness potential (LRP), which is an ERP index of late motor processing (see, e.g., Miller & Hackley, 1992 , or Mordkoff & Grosjean, 2001 , for an introduction). The onset of the LRP, which is recorded over primary motor area (pre-central gyrus), is a temporal marker for the onset of effector-specific motor processing as distinct from pre-motor 1 It should be noted that not all analyses involving the subtraction of two values rely on the logic of the Subtraction Method. For example, the difference in mean RT between congruent and incongruent trials under the flankers task (Eriksen & Eriksen, 1974) does not depend on the Subtraction Method, because resulting "flanker effect" is not taken as an estimate of the duration of a particular stage of processing. However, there are many cases where subtraction is explicitly or implicitly meant to remove one or more common processes, leaving only the component of interest for analysis. These are the cases where the assumptions of the Subtraction Method are required.
preparation and abstract decision-making (Leuthold, Sommer & Ulrich, 1996) . Therefore, the "lag" between the onset of the LRP and the production of the overt response is used to estimate the duration of late motor processing. Hence, the assumption of motorstage invariance (across tasks) requires that the LRP lag be constant across all pairs of conditions. Miller and Low (2001) examined exactly this question using modified versions of the three classic tasks from the earliest applications of the Subtraction Method: simple-, go/no-go, and choice-RT. In order to evoke a high state of readiness in all three conditions, an expected visual target was presented on 80% of the trials. Prior to this, a pre-cue indicated whether the likely response would be made by the left or right index finger. (A random mix of trials involving the left and right hands is required in order to calculate the LRP; see, e.g., Mordkoff, Miller, & Roch, 1996; Mordkoff & Grosjean, 2001 .) This majority of trials produced the data that were retained for analysis. What occurred on the remaining 20% of the trials depended on the task. In the simple-RT condition, no stimulus was presented and no response was required. In the go/no-go condition, a visual non-target was presented and no response was required. In the choice-RT condition, a different visual target was presented and a different response by the opposite hand was required. As is typical, Miller and Low (2001) found that mean RT was neatly ordered across conditions (347, 395, and 441 ms for simple-, go/no-go, and choice-RT, respectively). More importantly, however, all three conditions produced statistically identical LRP lags (of approximately 180 ms). From this Miller and Low (2001) concluded that their findings provided evidence that-under these conditions, at leastthere is "the sort of motor invariance assumed by Donders' (1868 Donders' ( / 1969 subtraction method" (p. 279).
The data presented by Miller and Low (2001) go a long way in supporting the assumption of motor-stage invariance across simple-, go/no-go, and choice-RT tasks. This, in turn, supports the use of the Subtraction Method in at least some cases. It must be noted, however, that Miller and Low employed a set of conditions that were specifically designed to maximize the likelihood of equivalent LRPs. Most of all, by requiring the response that was indicated by the pre-cue on 80% of the trials, regardless of condition, they created a choice-RT task that differs from what has been typically used; the version of choice-RT that is usually employed is evenly divided between response options, not tilted in favor of one in particular. It could be argued that their particular choice-RT task was closer to the standard version of go/no-go than to the standard version of choice. This holds because, under both standard go/no-go and Miller and Low's choice task (as well as their go/no-go condition), a particular response was probably selected and programmed in advance (i.e., before the appearance of the critical stimulus), thus removing the classic difference between choice-RT and go/no-go: the requirement, in the former case, to select and program the response on-line. Given that (a) the usual purpose of comparing choice-RT with go/no-go is to estimate the duration of response selection, and (b) that the addition of on-line response selection (under choice-RT) is the complication most likely to induce a violation of motor stage invariance, what is needed is a comparison of LRP lags under a more typical set of tasks (i.e., the same three tasks that were originally employed by Donders (1868 Donders ( /1969 .
Experiment
In order to calculate the LRP, data from trials using each of the two hands are required (mixed within block). In order to include a choice-RT condition, at least two different responses must be involved. Miller and Low (2001) elegantly satisfied both of these requirements simultaneously by placing each of the two different responses (for the choice-RT task) on a different hand. This is the most straightforward solution, but it also causes any pre-cue that specifies a hand to also specify both the likely stimulus and the likely response. Because pre-cues will only be effective when they are valid more often than chance, this, in turn, forces the pre-cues to produce an imbalance between the two response options. To avoid this problem, an alternative method of satisfying the two requirements of an LRP subtraction experiment was devised. The goal was to decouple the probability of a given stimulus and/or response from the particular hand to be used on the trial. This was done by extending the "alternating-hands method" developed by Mordkoff, Miller, and Roch (1996) from go/no-go to both simpleand choice-RT.
In all three conditions, the critical data (retained for analysis) come from trials on which the response is made by an index finger. In the simple-RT and go/no-go conditions, only the index fingers are ever used, with the specific finger being indicated by a (left vs. right) hand-cue at the start of each trial. Note that the hand-cue does not indicate whether a response will be required, nor does it alter the probability of any particular stimulus; it only indicates which hand should be used. In the choice-RT condition, the same hand-cue is used as above, whereas the "choice" to be made is between using the index or middle finger on the cued hand. Thus, as above, the hand-cue does not provide any information with regard to the critical choice-index vs. middle finger-and, therefore, cannot be used to select the required response in advance.
The greatest advantage of this more complicated procedure over that used by Miller and Low (2001) is that it fully decouples the cue that indicates the "active" hand for the trial (which is required for the calculation of the LRP) from the on-line discrimination and response selection processes (that are required by Donders' version of the Subtraction Method). If the findings of Miller and Low generalize to this new method, then the evidence in favor of motor-stage invariance would be greatly increased and a wider variety of subtractions would gain support. Conversely, if differences in the LRP lag emerge under the new method, then significant constraints will be placed on the application of this form of logic, at least in the context of response-time research.
Participants
A total of 9 volunteers were recruited and each participated in a single, three-hour session and received $25 in compensation. All of the participants provided informed consent but were naïve as to the study's design and purpose. All reported normal or correctedto-normal vision.
Procedure and Design
Each participant was first assigned one letter (X or O, counterbalanced) as the index-finger stimulus and the other letter (O or X) as the no/go and middle-finger stimulus. Participants were asked to keep all four of their index and middle fingers on the response keys at all times, regardless of task, to ensure that their posture was constant. Other instructions stressed the importance of accuracy over speed and of not blinking or moving the eyes during trials.
Each block of trials began with a written and pictorial label indicating the task for the block: simple-, go/no-go, or choice-RT. Each trial began with the presentation of the hand-cue, indicating which hand should be used (see Mordkoff et al., 1996) . The hand-cue consisted of two arrowheads (i.e., Ͻ Ͻ or Ͼ Ͼ) pointing towards the active hand. The hand-cue was visible for 500 ms and pointed left and right on equal numbers of trials in a pseudorandom order. The hand-cue was immediately followed by a fixation cross (i.e., ؉) for at least 500 ms. Finally, on a large majority of trials, the fixation cross was replaced by the critical stimulus (i.e., an X or O) which remained visible until a response was made or 800 ms had elapsed. The exceptions to this were the catch trials in the simple-RT condition: in this case, the fixation cross continued to remain visible until, as above, either a response was made or 800 ms had elapsed. Feedback was only given after an incorrect response and consisted of an explanatory message for 1,500 ms. The intertrial interval was 750 ms.
The experiment consisted of 30 blocks of 24 trials. The order for the tasks in the first three blocks was determined at random for each participant; thereafter, the same order repeated nine more times. In all blocks, the index-finger response was required on half of the 24 trials, in a pseudo-random order. After each block, a performance summary was given, including mean RT and percent correct. The first two cycles through the three tasks were treated as practice and omitted from all analyses, as were the first three trials in each subsequent block and every trial that directly followed an error.
Stimuli, Apparatus, and Physiological Recording
The stimuli were presented on SVGA monitors controlled by 486 microcomputers running a non-virtual operating system (DOS-5) to ensure accurate timing. Displays were viewed from a distance of 26 cm. The double-arrowhead hand-cues (i.e., Ͻ Ͻ or Ͼ Ͼ) were 2.20°w ide and 1.40°tall (when treated as one item). The fixation cross was 0.88°square. The letters employed as the critical stimuli (i.e., X and O) were presented in a sans serif typeface and subtended 1.76°in width and 2.20°in height. All stimuli were presented in the center of the screen.
The response keys were four, individual, zero-displacement force transducers (PCB Piezotronics; Depew, NY) arranged in a square with center-to-center separations of 39 mm. A force of 150 cN was required to record a response. The force values were sampled at 500 Hz.
Electrophysiological recording was conducted using custom caps with Ag-AgCl electrodes (Electro-Cap International, Inc; Eaton, OH) and an isolated, bio-electric amplifier (SA Instrumentation; San Diego, CA). Electrode sites included C3Ј and C4Ј (1 cm anterior and superior to C3 and C4, respectively), Cz, Pz, and PO7 and PO8. Loose electrodes were also attached to the face (lateral to the outer canthi and below the right eye), at the mastoids, and on both forearms above the main body of the index finger flexor muscle (flexor digitorum profundus) using dual-sided medical adhesive. All EEG channels were amplified with a bandpass of 0.01 to 100 Hz, EOG used 0.1-100 Hz, and EMG used 0.3-100 Hz. Electrode impedance was always below 5 k⍀ for EEG (including the mastoid reference) and below 10 k⍀ for both EOG and EMG. Data collection began 200 ms before the appearance of the hand-cue and continued until 800 ms after the point when a critical stimulus would be presented. The data were digitized at 250 Hz. With the exception of creating the plots for the figure, no off-line filtering was employed. All channels were baselined using the mean amplitude in the window from 600 to 400 ms prior to the response.
Artifact Removal and Data Reduction
The EOG data were first examined for blinks and horizontal eye-movements. One participant was omitted from all further analysis for blinking on more than 33% of the trials. For the remaining participants, a mean of about 6% of all trials were lost due to excessive EOG or other potential artifacts, such as channel saturation or large amounts of drift. Next, grand-average LRPs, collapsing across all three tasks, were calculated for each participant using only the index-finger trials. Two participants were omitted from all further analysis for exhibiting no measurable lateralization. (The loss of one-third of all participants is typical of LRP studies.)
The data from the remaining six participants were then subjected to the standard analysis for response-locked LRPs (see, e.g., Mordkoff & Grosjean, 2001) . For the LRPs presented in this paper, the data were locked to the moment corresponding to RT, instead of EMG onset. (This is to parallel, as much as possible, the method employed by Miller & Low, 2001) . Separate LRPs for each of the three tasks were calculated, using only the data from index-finger trials that were performed correctly and didn't have artifacts. The LRP was defined as the mean of the difference between C3Ј and C4Ј on left-hand trials and the difference between C4Ј and C3Ј on right-handed trials (such that the LRP would be positive). A parallel analysis was also conducted using the left and right outer canthi in the places of C3Ј and C4Ј, respectively, such that an artifact plot could be included in the figure. Once the response-locked waveforms were calculated, the onset of the LRP (for each condition, for each participant) was detected using the "Catch-21" method (see Mordkoff & Gianaros, 2000) . In brief, this method fits two straight lines to the data, one that is flat at the height of the baseline and another that rises from this height to that of the peak. The point of intersection between these lines, which is found by least-square fitting, is taken as the estimate of the LRP's onset. (Unreported analyses using two other methods of measuring the LRP lag-i.e., the jack-knife method of Miller & Low, 2001 , and the noise-based method of Leuthold et al., 1996 - produced the same pattern of results, but with much larger variance and, therefore, noticeably less power.)
Results
A summary of the data is provided in Table 1 . As can be seen by comparing the first and eighth rows, mean correct RT on index-finger trials was virtually unchanged by the removal of trials with potential recording artifacts. Therefore, all of the reported analyses will concern only the retained trials (i.e., those requiring an index-finger response, with no sources of artifact detected). In no case was there any evidence of a violation of the sphericity assumption (evaluated using Mauchly's Test; all p Ն .323), so no corrections to the degrees of freedom were ever necessary.
As expected, there was a large and significant effect of task type on mean RT: F(2, 10) ϭ 30.59, p Ͻ .001, partial 2 ϭ .860, RMSE ϭ 19.36 ms. Pairwise comparisons revealed that the 41-ms difference between simple-RT and go/no-go was significant (p ϭ .035), as was the 47-ms difference between go/no-go and choice-RT (p ϭ .006). The errors were too infrequent to analyze.
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The grand-average, response-locked LRPs are shown in Figure  1 , together with the horizontal EOGs which demonstrate no evidence of an eye-movement artifact prior to the response. (The mean LRP lags are also given in the ninth row of Table 1 .) There was a significant effect of task on mean LRP lag: F(2, 10) ϭ 15.34, p ϭ .001, partial 2 ϭ .754, RMSE ϭ 30.30 ms. Pairwise comparisons indicated that the 67-ms difference between simple-RT and go/no-go was reliable (p ϭ .007), as was the 94-ms difference between simple-and choice-RT (p ϭ .024), but the 27-ms difference between go/no-go and choice-RT was not (p ϭ .211). Note that the difference in LRP lag between simple-and choice-RT is not caused by the apparent "blip" in the LRP between 200 and 300 ms pre-response for choice RT. This nonlinearity occurred prior to the estimated onset in the LRP (not only in the grand average, but for all participants who produced this "blip"), demonstrating that the onset-detection procedure that was used was successful in ignoring it.
In light of the observed differences in LRP lag, several additional analyses were conducted with the aim the explaining why the lag for simple-RT was so much shorter than the others. The first such analysis concerned the amount of foreperiod preparation, as indexed by the mean amplitude of the LRP during the 1000-ms interval between the appearance of the hand-cue and the (expected) time of the critical stimulus. While there tended to be a difference between the choice-RT task and the other two (see 10th row in Table 1 ), the amount of preparation did not significantly differ across conditions: F(2, 10) ϭ 2.46, p ϭ .135, partial 2 ϭ .330, RMSE ϭ 5.10 uV. Even more, a comparison of the simple-RT and go/no-go conditions-the two conditions with exactly the same motor requirements across trials-found no evidence that the former evoked more preparation than the latter ( p ϭ .589).
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The second analysis was also designed to test an alternative that is specific to the comparison between simple-RT and go/no-go. The idea here relies on a certain previous finding-that the LRP in go/no-go tasks can show a noticeable stimulus-locked "blip" at a fixed delay after final-stimulus onset regardless of whether the final stimulus is a target or non-target (see, e.g., Mordkoff et al., 1996, Figure 7) . If there is a "no-go blip" (so-called because it occurs on all trials, including correctly performed no-go trials) and it is falsely detected as the onset of the final LRP, then the observed LRP lag will exactly parallel mean RT, since the lag from this stimulus-locked moment to the time of the response will always be the observed value of the LRP lag. In the case of at least one previous response-locked LRP analysis (Mordkoff et al., 1996, Experiment 3) , removing the influence of a "no-go blip" prior to the analysis of the response-locked LRPs proved to be critical. Therefore, even though we here observed no evidence of a "no-go blip" under either the simple-RT or go/no-go tasks (see 11th row of Table 1 ), we performed the same corrective analysis. The new mean LRP lags for simple-RT and go/no-go were 152.6 and 209.6 ms, respectively, which are virtually unchanged from the uncorrected values.
Finally, the mean amplitude of the LRP within a 50-ms window centered on the overt response was also compared across tasks (see Figure 1 and last row of Table 1 ). In this case, the effect of task was significant; F(2, 10) ϭ 6.50, p ϭ .016, partial 2 ϭ .565, RMSE ϭ 0.61 uV. While the amplitude of the LRP at the time of response did not differ between simple-and choice-RT (p ϭ .192), the difference between simple-RT and go/no-go approached significance (p ϭ .096) and that between choice-RT and go/no-go was reliable (p ϭ .017).
Discussion
One of the assumptions required by the Subtraction Method is common-process invariance: the idea that those processes not being added or deleted across tasks are unchanged. One instantiation of common-process invariance within behavioral work is motor-stage invariance: the duration of late motor processing should be constant, regardless of task, as long as the motor requirements of the trials being compared are the same (e.g., all involve responses by the index fingers). In the current experiment, we used the lag from the onset of the LRP until the overt response as an estimate of the duration of late motor processing. Clear differences in the LRP lags were observed in a matched set of simple-, go/no-go, and choice-RT tasks, violating the assumption of motor-stage invariance.
Previously, Miller and Low (2001) showed that motor-stage invariance was possible for a particular set of three tasks (also 2 One question that arose during review was whether the three task conditions produced different-shaped distributions of RTs, as well as different means. Several analyses were conducted, examining skew, kurtosis, and the coefficient of variation, but none found reliable differences; all F(2, 10) Յ 2.44, p Ն .135. 3 We also examined nonspecific preparation using several measures of the CNV, including the mean amplitude at electrode Cz during the last 200 ms of the preparation interval and the slope at Cz at the (expected) time of the critical stimulus. In no case was a significant effect of task observed (all p Ն .320). ‫ء‬ Other errors include anticipations, any response by the uncued hand or the middle finger under simple-RT or go/no-go, and trials with a second response within 500 ms of the first.
using the LRP lag as the measure). However, they purposefully employed specific versions of simple-, go/no-go, and choice-RT that were designed to maximize their similarities, mostly by encouraging participants to enter the same state of readiness in all three conditions. The present work places a significant constraint on the generality of their finding. When all three tasks are more consistent with how they have been implemented in the past (see, e.g., Donders, 1868 Donders, /1969 Sternberg, 1998) , then significant evidence against the assumption is found. Not only does this raise some new questions concerning the interpretation of subtracted values involving RTs (for the earliest criticisms, see, e.g., Henmon, 1914) , it should probably be taken as a warning to those using similar logic with other measures (e.g., imaging data).
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What Causes the Differences in LRP Lag?
The initial analyses revealed that the LRP lag for simple-RT was much shorter than those for either go/no-go or choice-RT. The most straightforward explanation for these differences would focus upon the state of motor preparedness at the time when the critical stimulus is presented. In general, the length of the LRP lag should be inversely proportional to the amount of preparation that was done prior to this point in the trial. Therefore, the reduced duration of the response-locked LRP for simple-RT suggests that greater amounts of foreperiod preparation occurred in this task.
It is important to note that the simple-RT and go/no-go tasks are motorically identical. On half of the trials, a prespecified response is required; on the other half of the trials, the response is withheld. In both of these tasks, the response could be selected and fully programmed in advance. In the present simple-RT condition, this probably did occur on a majority of the trials, given the abnormal brevity of the observed LRP lag (which was 40-50 ms shorter than any other that has been reported previously). The extreme state of readiness that would be achieved by both selecting and fully programming the response in advance has no negative consequences for simple-RT, assuming that the experimental environment is highly controlled, such that no extraneous events that could cause a false-alarm response are allowed to occur. In contrast, the same extreme state of readiness could be hazardous in a go/no-go task (see, e.g., Ulrich, Mattes, & Miller, 1999) , because the trials that require no response involve the presentation of a highly salient stimulus, which could cause a high false-alarm rate. Therefore, if participants are encouraged to maintain a high level of accuracy, one way that they could achieve this is by not fully programming the response in advance, which would explain why the LRP lag in an accurately performed go/no-go task is longer than that for simple-RT. However, the mean amplitude of the LRP during the foreperiod was not smaller for go/no-go than simple-RT (nor was there a difference in the CNV). Thus, there must be more to the "story" than just preparation.
One possibility (see, e.g., Verbruggen & Logan, 2008) is that go/no-go tasks involve an inhibitory control process that allows participants to maintain a high state of motor preparedness without making false alarms on no-go trials (see, also, Ulrich et al., 1999) . According to this model, participants are in a high state of motor preparedness, because they are able to fully specify the response prior to the critical stimulus. However, the possibility of making a false-alarm on no-go trials evokes an additional, supplementary, inhibitory process to be employed. If and when the stimulus is fully identified as a go target, release from the inhibition occurs and the response is allowed to occur. This theory explains why participants were exhibiting the same amounts of foreperiod preparation in simple-RT and go/no-go, while still have longer LRP lags in the latter case. This model is also consistent with the finding that the LRP lags did not differ significantly between go/no-go and choice-RT. In the choice-RT task the response could not be fully specified prior to stimulus onset, while in the go/no-go task, the release from inhibition could not be triggered until long after stimulus onset.
This inhibitory model can be tested by examining the amplitude of the LRP at the moment of the overt response. Previous comparisons of this value within a single task have found remarkable consistency-a finding so robust that it has been termed "Gratton's Rule" (see Mordkoff & Grosjean, 2001) . Furthermore, this finding has been taken as evidence of a constant threshold for response activation. That is, once the LRP has reached this value, a response of some sort must occur (see De Jong, Coles, Logan, & Gratton, 1990) . Assuming that the height of the LRP at the time of response is indicative of the threshold for responding and assuming that 4 One possible attempt to revise this cautionary conclusion would be to propose that the LRP is not solely an index of late motor processes, such that the LRP lag includes time that should be associated with processes that need not be assumed to be constant. One could propose, for example, that the LRP starts too early in the sequence of processing to be an accurate measure of late motor processing, maybe starting as soon as any information regarding the response is available. This possibility is much more consistent with models under which there is a continuous flow of information, as opposed to a discrete sequence of stages. However, if one adopts a model under which information flow is continuous, rather than discrete, then several other assumptions of the Subtraction Method would be violated and, so, again, the same conclusion against such subtractions would be drawn. there must be more activation in a go/no-go task in order to overcome the residual influence of the inhibitory process, one would predict that the height of the LRP at the time of the response would be greater for go/no-go than for either of the other two tasks, and this is exactly what was found in the present data.
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Implications for the Subtraction Method
The simple conclusion from this work is that subtractions involving go/no-go tasks need to be either avoided or interpreted with great care. The difference between simple-RT and go/no-go is not (only) because the latter includes the need for stimulus identification while the former does not. Late motor processing is also shorter for simple-RT than for go/no-go, possibly because of a second added process that inhibits responses to prevent false alarms. At best, therefore, the difference between simple-RT and go/no-go involves two changes with no way to isolate how much of the shift in performance is due to each. Likewise, the difference between go/no-go and choice-RT is not (only) because the latter includes the need for on-line response selection while the former does not. While the estimates of late motor processing are the same for these two tasks, there is no reason to believe that choice-RT requires the same inhibitory process as go/no-go (since no response is fully specified in advance). Therefore, it would not seem prudent to assume that the cost of the added, inhibitory process (for go/no-go) will always cancel the cost of on-line response selection (for choice-RT).
At this point, it is tempting to make the claim that the Subtraction Method should never be applied to RT data on the grounds that the LRP lags for simple-and choice-RT are also different, making all three possible comparisons suspect. If one takes seriously the idea that the LRP is a selective index of late motor processing, then it would appear from our findings that there is a difference in this supposedly constant stage between simple-and choice-RT. However, it is possible to rescue this particular subtraction if one assumes that on-line programming of a specific response also causes a measurable LRP (which enjoys widespread support; e.g., Miller & Hackly, 1992) , such that the LRP lag might include more than the late motor (response-execution) duration. While this expanded indexing function for the LRP makes it impossible to verify the assumption of motor-stage invariance using this measure, it does make the present findings not inconsistent with subtracting simple RT from choice RT to get a combined estimate of the durations of both stimulus identification and response selection. In contrast, we have found no way to rescue either of the subtractions that involve the go/no-go task.
As a final note, historically, the use of the Subtraction Method as described by Donders (1869 Donders ( /1969 lasted about 25 years before many had serious doubts about its validity. And, consistent with the fact that the go/no-go task was the third of Donders' three "reactions," these doubts always seemed to center on the subtractability of go/no-go data. In 1886, for example, Cattell proposed that the go/no-go task involved not only stimulus discrimination and motor execution, but also a decision process-the decision to respond or withhold the response. In an attempt to get an estimate of this new stage, Wundt introduced the "d-reaction" (i.e., a fourth task), under which two stimuli are used, but only one response is made, regardless of which stimulus was presented. Participants in this condition were instructed to identify the stimulus on every trial, but then make the same response, regardless of its identity, a task that proved too daunting for most participants to perform as requested (for a review, see Brebner & Welford, 1980) . In short, the present work is not the first to raise questions about the subtractability of go/no-go data and previous attempts to overcome the problems with this task have not been successful.
